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(54) Rotors for gas turbine engines 

(57) A rotor for a ducted fan gas turbine engine 
includes a rotor disc on which a number of circumferen- 
tially spaced apart blades (14) are mounted. Wail mem- 
bers (20) are positioned to bridge the space between 
adjacent blades (14). The wail members correspond in 
profile with the blades adjacent thereto. A seal is 
mounted on a side face of each wall member and is 
bonded to a flexible mounting which is bonded itself to 
the wall member. The flexible mounting (30) has elastic 
properties so as to allow the seal (28) to deflect relative 
to the wall member under centrifugal loading during 
operation. 
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Description 

This invention relates to rotors for ducted fan gas 
turbine engines. More particularly but not exclusively 
the invention relates to seals for fan blades of a fan rotor s 
for compressing air. 

Conventionally a fan rotor for compressing air com- 
prises a disc having a plurality of radially extending 
blades mounted thereon. The fan blades are mounted 
on the disc by inserting the inner end of the blade in a ^ 
correspondingly shaped retention groove in the outer 
face of the disc periphery. Separate wall members 
bridge the space between pairs of adjacent blades to 
define the inner wall of an annular gas passage in which 
the fan rotor is operationally located. '5 

It is known to provide a sea! between the wall mem- 
bers and the adjacent fan blades by providing resilient 
strips bonded to the wall member edges adjacent the 
fan blades. The strips protrude so that they abut and 
seal the adjacent fan blades. This prevents air leaking 20 
past the inner wall of the annulus. 

However the above described arrangement has the 
main drawback that the resilient strips are necessarily in 
a close fit with the adjacent blades, leading to assembly 
difficulties 25 

WO 93/22539 discloses an improvement to the 
above arrangement where the inner wall of the flow 
annulus is defined by a plurality of wall members which 
are provided with resilient strips allowing tor easier 
assembly. 30 

The wall members bridge the space between adja- 
cent fan blades and each comprise a platform having a 
foot which engages within a similarly shaped groove of 
the disc. Flanges are bonded to the platform, each 
flange having a resilient seal. As the fan rotates the the 35 
flanges are directed outwards into sealing contact with 
the adjacent fan blades to seal the inner wall of the flow 
annulus. 

This arrangement, however, has certain disadvan- 
tages. Aerodynamic losses occur due to the necessary 
gap between the Wade surface and seal. The gap in the 
prior art arrangement is required to be relatively large to 
accommodate blade dynamic movement during for 
example bird impact and when a Wade may become 
detached. The flange sealing element normally oper- 
ates (provides a seal) at around 600Q'G. However, as 
the rotor speed increases, the end of the flange is sub- 
ject to increased load and the seal becomes more prone 
to flip out* leading to efficiency losses and vibration 
problems. In addition the rubber seals tend to split and 
degrade during use and need to be replaced at regular 
intervals. Another problem is that the seals pick up tita- 
nium oxides from the Wade surface causing damage to 
the blade surface through scratching. The seals are also 
costly to produce and are undesirably heavy. 

It is an aim of the present invention, therefore, to 
provide a rotor for a gas turbine assembly which allevi- 
ates the aforementioned proWems. 

According to the present invention there is provided 



a rotor for a gas turbine engine comprising a rotor disc 
which has a periphery on which a plurality of circumfer- 
entially spaced apart radially extending blades are 
mounted, discrete wall members are provided to bridge 
the space between adjacent blades and define an inner 
wall of a flow annulus through the rotor, each of the wall 
members being attached to the periphery of the disc 
and having opposing side faces which are spaced cir- 
cumferential ly from the adjacent blades and which cor- 
respond in profile with the Wades adjacent thereto, a 
seal being mounted adjacent at least one opposing side 
face of a wall member, wherein said seal is bonded to a 
flexible mounting (30). said flexible mounting (30) being 
bonded to one of said wall member face and Wade, the 
flexible mounting (30) having elastic properties so as to 
allow the seal to deflect relative to said wail member 
under centrifugal loacfing and sealingly engage the 
blade adjacent thereto. 

The above arrangement provides the aerodynamic 
advantages of a full fillet seal between the fan blade sur- 
faces and the inner annulus surface. The present inven- 
tion accommodates such movement by utilising 
movement of the flexiWe mounting in cooperation with 
the stiffness of the seal. The flexiWe mounting provides 
a see-saw effect which absorbs movement of the seal 
thus providing an effective sealing arrangement. 

The undesiraWe gap between the fan blade and 
seal which was present in the prior art sealing arrange- 
ment and the problems associated with air re-circulation 
are alleviated. The gap was previously required to 
accommodate Wade movement during impact from for- 
eign objects. 

Also according to the present invention there is pro- 
vided a seal for a ducted fan gas turWne blade wherein 
said seal comprises at least two segmented portions, 
said segmented portions being arranged to overlap an 
adjacent portion of said seal. 

Segmenting the seal alleviates some of the inher- 
ent 3D stiffness of seal whilst still allowing the seal to 
move through movement of the flexible bonding material 
attached thereto. 

In one embodiment of the invention the flexiWe 
mounting comprises the adhesive for bonding the seal 
to one of said Wade and platform. 

PreferaWy the seal is manufactured from a carbon 
reinforced composite material so as to provide a seal 
with the required stiffness. 

In one embodiment the seals are curved in both the 
longitudinal and radial directions. This design has been 
found to provide a close sealing fit with the Wade. 

In another embodiment of the invention the seal is 
provided with a centre of gravity which is at a position 
opposite to the blade of a radial line passing through the 
centre of movement of the seal. This arrangement ena- 
bles the seal to perform in a see-saw manner utilising 
the inherent elasticity of the bonding material and 
accommodating the undulations of the fan Wade during 
use. 

The present invention will now be described with 
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With reference to figure 1 a known gas turbine 
engine 1 operates in a conventional manner has a fan 
rotor 12 arranged at its upstream end. 25 

The tan rotor 12 consists of a number of fan blades 
1 4 which are mounted on radially outer face 1 8 of a disc 
16. The tan blades 14 do not have platforms and the 
space between adjacent pairs of blades is bridged by 
wall members 20 30 

The wall members 20 are fastened to the disc 
periphery 18 of and define the inner wall of a flow annu- 
lus for air compressed by the fan. 

Each wall member 20 consists of a platform 22 hav- 
ing a foot 24 of dovetail cross section, which extends 35 
radially inwardly of the platform 22. The foot 24 engages 
a correspondingly shaped retention groove 25 on the 
radially outer face 18 of disc 16. Axial movement of the 
wall members 20 is prevented by mounting an annular 
ring known as a thrust ring in the disc 16. 40 

In figures 3 and 4 the platform 22 has axially 
extending side edges 26 which are in close proximity to 
the adjacent tan blade 14. Each side edge 26 of the 
platform 22 is provided with a seal strip 28 bonded to 
the flexible mounting 30 The flexible mounting is then 45 
bonded to the platform 22 

In the embodiment illustrated in Fig 3 and Fig 4 the 
flexible mounting 30 extends along the base of the plat- 
form 22 and upwards along the end edge 32. The seal 
28 cooperates with the fan blade 1 4. The centre of grav- so 
ity of the seal is at position B underneath the platform 
22. This arrangement allows the seal to remain in seal- 
ing contact with the blade during operation of the rotor. 
Blade dynamic movements are accommodated by the 
flexible 'see-saw movement of the flexible mounting 30. ss 

In figure 5 the seal 28 including overlapping seg- 
ments 34, is shown in its longitudinal direction in sealing 
cooperation with the blade 14 and attached to platform 
22. The segments 34 are preferably of identical or simi- 



lar stiffness. The method of providing segments 34 
within the seal 28 comprises the use of a release film 36 
inserted within the segmented portion of the seal for 
providing a sliding arrangement between the segments. 
This helps to prevent the segments sticking during man- 
ufacture and also helps to ensure that the sliding por- 
tions of the segments 34 do not part during use. 

In figure 6 seal 28 is attached to one portion of the 
flexible mounting 30 using a bonding material 42 such 
as a Silcoset (TM) adhesive. The flexible mounting 30 
comprises a flexible material such as silicon rubber. The 
second portion of the flexible mounting 30 is bonded to 
the underside of platform 22 again using a suitable 
bonding material 42 such as Silcoset (TM). The mount- 
ing arrangement is such that, in use, the flexible mount- 
ing 30 acts as a hinge between the seal 28 and platform 
22. In use the portion of the flexible mounting bonded to 
the seal 28 moves towards the underside of platform 22 
thus acting in a 'see-saw' manner under the centrifugal 
forces which ensures that end 44 of seal 28 remains in 
sealing contact with the fan blade during its rotation 28 
remains in contact with the fan blade. 

In figure 7 an enlarged portion of the segmented 
seal 14 is shown. The slits 34 are cut within the seal to 
approximately halfway through the radius of the seal 
and extending approximately halfway through the thick- 
ness of the seal from both sides of the seal. The seal is 
then sliced to provide moveable faces 38.40. 

A release film 36 is provided to ensure that faces 
38,40 do not stick together during manufacture. The 
release film 36 is not provided during use of the rotor. 

Claims 

1. A rotor (12) for a ducted fan gas turbine engine (10) 
comprising a rotor disc (16) which has a periphery 
(1 8) on which a plurality of arcurrrferentially spaced 
apart radially extending blades (14) are mounted, 
discrete wall members (20) being provided to 
bridge the space between adjacent blades (14) to 
define an inner wail of a flow annulus through the 
rotor, each of the wall members (20) being attached 
to the disc periphery (18) and having opposing side 
faces (26) which are spaced circumferential ly from 
the adjacent blades (14) and which correspond in 
profile with blades (14) adjacent thereto, a seal (28) 
being mounted adjacent at least one opposing side 
face (26) of the wall members (20), characterised in 
that the seal (28) comprises a stiff material and is 
bonded to a flexible mounting (30) said flexible 
mounting being bonded to said wall member face 
(26) or said blade, the flexible mounting (30) having 
elastic properties so as to allow the seal (28) to 
deflect relative to said wall member under centrifu- 
gal loading so as to provide a constant seal with 
said blade during operation. 

2. A rotor as claimed in daim 1 characterised in that 
said flexible mounting (30) comprises a hinge, said 



reference to the accompanying drawings in which :- 

Figure 1 is a diagrammatic view of the well known 
gas turbine engine incorporating a rotor in accord- 
ance with the present invention. s 
Figure 2 is a view of the rotor in the direction of 
arrow A in figure 1 

Figure 3 is an enlarged view of part of the rotor 
shown in fig 2 incorporating one embodiment of the 
seal and flexible mounting. w 
Figure 4 is a view of the seal and flexible mounting 
of hg 3 for use in a rotor in accordance with the 
invention 

Figure 5 is a view of a segmented seal of the 
pt esent invention shown assembled in contact with is 
the fan blade 

Figure 6 «s another embodiment of the seal and 
flextte mounting in accordance with the present 
invent) on 

Figure 7 is a view of a segmented portion of a seal 20 
m accordance with the present invention. 
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hinge comprising two portions, one portion being 
bonded to the underneath of the blade (14) and 
said second portion being bonded to a surface of 
said seal (28). 

5 

3. A rotor as claimed in claim 1 or claim 2 wherein the 
seal (28) is made from a carbon composite rein- 
forced material. 

4. A rotor as claimed in any one of the preceding 10 
claims wherein the seal (28) comprise one or more 
segmented portions (32). 

5. A rotor as claimed in claim 4 wherein said seg- 
mented portions are of similar or identical stiffness, is 

6. A rotor as claimed in any one of the preceding 
claims wherein the centre of gravity of each of said 
seals (28) is provided at a position radially inward of 

its associated platform (22). 20 

7. A rotor as claimed in any one of the preceding 
claims wherein said seal comprises an L- shaped 
cross section. 

25 

8. A rotor as claimed in claim 6 wherein the free end of 
said seal extends radially outwards from said wall. 

9. A seal (28) for a ducted fan gas turbine engine (1 0) 
characterised by said seal comprising overlapping 30 
segmented portions. 
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